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PCT/ JP2004/ 013588 1 DESCRI PTI ON PROCESS FOR PRODUCI NG
POIVEFRNOSPYRERE 5 TECHNI CAL FI ELD The present

invention relates to a process for producing

a- met hyl styrene. More particuLarIy, t he present
invention relates to a process for producing

a- net hyl styrene, which can effectively attain high
conversion of cunyl alcohol at 10 | ow cost.
BACKGROUND ART There is publicly known a process for

produci ng a -nethyl stymgecRypaEbd¥dr ati ng cunyl
al cohol in the presence 15 of activated al um na
(e.g. U S Patent No.3,403,193). However, the

conventional technique could not be necessari
sati sfi ed FHEWEEHCFORE BRODIC DG ef 'rk!F@HFLa"tTtYéﬁ\i’r%nt
of high conversion of cunyl al cohol at | ow cost
because it required considerably high tenperature for
attai ning high conversion. 20 DI SCLOSURE OF THE
rN¢RNTICAY. AnTBhpect of the present invention is to

provide a process for producing a-nethyl ducing
whi chrisapreefdn tilament LR Hat 3 ¢Hh O °sﬁ’c'éo# ?f?’e"cﬁﬁﬁ N

al cohol at low 25 cost. Nangl| th r L dJBEPEn9Rntion

reetabeh s ty pepeessMPEP P%Bﬁ%@?‘ﬁﬁiﬁnﬁﬁ% styrene,

whi ch conpri ses dehydrati ng PCT/ 0QA/ hich

relatesrgz a procegg for ékoé§5£ﬁé YA RdER§Esdyrene, whic
. t

can effectively attain high conversion of cumyl alcohol a

low cost.

BACKGROUND ART
There is publicly known a process for producing &
-methylstyrene by dehydrating cumyl alcohol in the presence
ofactivatedalumina(e.g.U.S.PatentNo.3,403,193).However,
the conventional technigque could not bhe necessarily
satisfiedfromtheviewpointofefficientattainmentofhigh
conversion of cumyl alcohol at low cost because it required

considerablyhightemperatureforattaininghighconversion.

DISCLOSURE OF THE INVENTION
An object of the present invention is to provide a
process for producing @ -methyl styrene, which can
efficiently attain high conversion of cumyl alcohol at low
cost.
Namely, the present invention relates to a process for

producing o -methylstyrene, which comprises dehydrating
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cunyl al cohol in the presence of activated al um na,
PgEUBROC4/@180B ent rati on of propyl ene oxi de contai ned

in araw material containing cunyl alcohol is O to

10, 000 ppm by wei ght. 5 MODE FOR CARRYI NG OUT THE
| NVENTI ON The dehydration issually carried out by

contacting cunyl alcohol with activated alumna as a
dehydration catalyst. The reaction can be carried out
in a gas phase or a liquid phase using a solvent. The

reaction is prefenab e ceulvdted dliumirda, wherein
cb‘h%%% ?Jr‘b?lp?ﬁel% EWp e]sQe prodSct ivity and energy

;g\éb{r‘: t;_rhagl-,1 L‘é‘%%ﬁ@?ﬁ!laﬂe@?m@@%&ﬂrﬁiﬁﬂﬁmmeawmeoterlal

pro The solvent may be a

sub tance { LRcaneiMils al cokolosolow ippm thy weight.
%%% alE&r éﬁﬁ? when cunyl al cohol is a nixture
with 15 cunene as a product, it is possible to use

cunene as a substitute w thout adding a solvent in
particul ar. ydBEROFIAY CARRITINGSOUTeMHE IWEENTION pe

listed al kanes (e.g. octane, decane, dodecan,g tacting
MONO+6y¢ | d €npa @ BBt o donpauaibly ecgrTigdh At bY con
et hyl benzene, toluene) and the |like. The 20

dahydr alicshs Enpetat wek ivatedaplmiea &%S%Q@hgﬁgati‘m
grd\ianisgtlsgu;ﬁ; igaigcl% G{;&Eﬁ%"ﬂéaﬁg od out K. %Sgas phase
gl;re; q;réje;;;:plé&nsgel ggfi%rgggfgﬁpgs S%%:jvq fglﬁq}éspy:t%@erably
caine] o coPtl 991 & r-AHeLa[ BPRLST e JF R of
;mtgggvi;%?—Iag)iegg%i?eﬁ%gsgg%iwﬁse%é nVeiw&A8 shotxld be
substantially inert to reactants and products. The solvent
may be a substance present in a cumyl alcohol solution to
be used. For example, when cumyl alcohol is a mixture with
cumene as a product, it 1s possible to use cumene as a
substitute without addinga solvent in particular. As other
useful solvents, there can be listed alkanes (e.d. octane,
decane, dodecane}, mono-cyclic aromatic compounds (e.g.
benzene, ethylbenzene, toluene) and the like. The
dehydration temperature 1is usually 50 to 450C, and
preferably 150 to 300°C. In usual, the pressure 1s
advantageocusly 10 to 10,000 kPa. When the equilibrium of
the reaction is considered, it is advantageous that the
pressure is set up as low as possible. The dehydration can
be advantageously carried out by using a catalyst in the
form of a slurry or fixed-bed.

The feature of the present invention is to carry out
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3 the reﬂct %ﬁw in the presence of activated al um na
PRITHE 2 @uHLL %ng.propylene oxi de contained in the raw

mat erial containing cunyl alcohol to O to 10,000 ppm

by wei ght. The concentrationy of propylene oxide in

the raw material is 5 preferably O to 5000 ppm by

wei ght. Wien the anount of propylene oxide in the raw

mat erial containing cunyl al cohol is over the
above-described range, a catalyst activity of, the h
acl | ¥ahed1dhunimaidet priseatss, of (#RFVELES @lHina Wit
necessary to rise the reaction tenperatyre 10 t ial
aShtEb1a 16@nyerpené cuige aPBSAINESD 1P §:z]ﬂ€fs g fratert

range, and it |eads to disadvantage m vi L Sht. The
@énea§h@w@n@m§m anﬁorg?b b?o‘&lev*_s%d t%‘g Sgﬁﬁ%é g

i nvention can be suitably applj 0 e LPArial is
@bﬂ@eh&qmtihmt¢6nP§ﬂﬂﬂ%ﬂP%ﬁ£%&§ep}gpéﬁghe oxi de

descri bed bel ow. oxidation st eg: ; 8ngtep of obt ai ni ng
pusEraavidr dpetoxPAOO RP™RHi YPHY Clmene; epoxi dati on

g e RS BB 41 simpsorsal
oSS S BT 1 BRPLCPEe dyad uazs ibed sonse.
iR el somalspunimay it ciac:
SheyiSy Cei ek et ey e

YLERGl, GOR RS} 8fsdon G Wtk piemhidito & adies § Hed range,
ttre 8 esence o ahydrogenation catal yst and reC¥C|Ag99y and
tJH%‘%%“¥E%&§’ﬂémﬁigédﬁhh@age from viewpoints of e

yield.

The process of the present invention can be suitably
applied to a dehydration step in production process of
propylene oxide described below:

oxidation step: a step of obtaining cumene hydroperoxide
by oxidizing cumene:

epoxidation step: a step of obtaining propylene oxide
andcumylalcoholbyreactingcumenehydroperoxidecontained
in a cumene solution with propylene in an excess amount in
the presence of a solid catalyst in a liquid phase;

dehydration step: a step of obtaining a -methylstyrene
by dehydrating cumyl alcohol obtained in the epoxidation
step in the presence of a dehydration catalyst:; and

hydrogenation step: a step of converting &
-methylstyreneintocumeneinthepresencecﬁfahydrogenation

catalyst and recycling the cumene to the oxidation.
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PCT/ JP2004/ 013588 4 The oxi dation of cunene in the
PETIREGUHOEIRP i s usually conducted by aut o-oxi dati on
usi ng an oxygen-containing gas such as air or
oxygen-concentrated air. Thig oxidation may be
conducted w thout use of an additive, or an additive
such 5 as an al kali naybe used. The reaction
tenperature is usually from50 to 2001 , and the

reaction pressure is usually between atnospheric, 1
Pressyf g Apcadt VBa. off Butlemeoxnddre o IARTHRR STERAF SFuaLlY

the additive is used, an alkali nmetal conpound s .
MaOHear b K t @RoAL Kaltiime SSraE bt SF‘YE&?F)‘OC{R{H%%Q%MQ gas

g 0 (0H PEPon. annaPRO A A Dy e ion may
o onmmb ot patbEn ok e e S PRt O o A8AHSRUe sucn
s desLhos iy boosaat ¢ | FORASASC] SRSty 6e8 o uavally
Dron Senect a1y nd thndisag Epp YELs bRy papdaboteer
S Stk | e AR, et pe e
Gionach e AGRPEL V%8 dhef EULEA B s bobmmuns 5SF
RTHRUH e Ll BBl Bt o0 M

°°”‘ag}b”‘a%J Lot 8N6hdR% s Nake0; @anNagtdd st sumondiené N ) 260
HVH? &F9xide used as the raw material in the

25
. _ \ 5 5
; Oélq?a}if%éﬁsp,ampsngamcwﬂmmm aeride e i used as
eri a or non-purified material .

the alkali reagent.

As a catalyst used in the epoxidation step, & solid
catalyst containing‘a'titanium—containing silicon oxide is
preferable from the viewpoint of obtaining the obijective
product under high yield and high gselectivity. AsS the
catalyst, a so-called Ti-silica catalyst containing Ti
chemically bonded to silicon oxide, is preferable. For
axample, a catalyst prepared by supporting a Ti compound
on a silica carrier, a catalyst prepared by combining a Ti
compound with gilicon oxide by a co-precipitation method
or sol gel method, zeolite compounds containing Ti, and the
like, can be listed.

Cumene hydroperoxide used as the raw material in the
epoxidation step, may be a dilute or dense purified material
or non-purified material.

The epoxidation is carried out by contacting propylene
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The epoxidation is carried out by contacting propyl ene
PRaQTIBPR0O9/1638%588 5 and cunene hydroperoxide with the

catalyst. The reaction is carried out inaliquid

phase using a solvent. The sgjvent shoul d be |iquid

under a tenperature and pressure in the reaction, and
substantially inert to the reactants and 5 products.

The sol vent nay be a substance present in a

hydr oper oxi de solution to be used. For exanple, when tion
cupene  hyd ' i SedyAicH W dbatvatne Thig @fac
Ef%dac\lﬁﬁ/née%&ggc?%]ggxgggsrﬂtute of a solvent without

:ﬁ%rﬁt&i—%icﬁ%lc}h@qq‘i 09 A0l Wise L& iAdrdat sohubhy, The solvent

i'c aromati c conpounds (e-g. benzene,

. i he
t.ol 1N Q- phgNERABr ar tlendicta Dandeprdn @K S5 Kehet” t
f%?éiﬁogteanqel,cﬁ decane, dodecane) and the |like, canp

b
%éﬁ&%‘iorﬁs Us€T Yhpsebwearital 1y hknepbxit@attifth feactants and
enperature is usually fromO to 20 15 and

0oC , .
gfsshﬁf&@y F58M: 35 ven 200y baha EEESIACSRIpESRT 11 @
ressure enough to keep the reaction mxture.in a,.. cumene
hia¥ohecondasi oalut hogehe i usEk EPé's%ﬁFE‘pllse d

advant ageously from 100 to 10,000 kPa. The ﬁ‘;ﬂ"ﬁl St a raw
Bgarke acvantagésus ke nvikE IR 20 a sfurry

or fixed bed. Ina case of a |arge-scal e, | rbakubstitute
mpadreatiah, thekeedd B i%u’b‘?’é?egﬁf}l g’e’uglesl’oté.]fg :J% bas

addition, the epoxidation, can BY sd1lvent.
locft h- s bee bt WchhO%fenP@’éBﬁf’P%%%& %ﬁ%ggor =

conti nuous net hod. The nul ikQ of ghykenee t 9. benzene,
ddifsiel apaldFerBINAeCYZ s(:ﬁé)f){slﬁég to ct"ﬁ% epoxi dati on
%gadeﬁg,p%ﬂngggghgé&etOo?@ﬁbdichlorobenzene), alkanes

(e.g. octane, decane, dodecane) and the like, can be listed
as useful solvents.

The epoxidation temperature is usually from 0 to 200C,
and preferably from 25 to 200°C. The pressure may be a
pressure enough to keep the reaction mixture in a liquid
condition. 1In general, the pressure is advantageously from
100 to 10,000 kPa.

The catalyst can be advantageously used in the form of
a slurry or fixed bed. Inacaseofa large-scale industrial
operation, a fixed bed is preferably used. In addition, the
epoxidation can be conducted by a batch-wise method,
semi-continuous method or continuous method.

The molar ratio of propylene to cumene hydroperoxide
supplied to the epoxidation step, is preferably 2/1 to 50/1.
When the ratio is smaller than 2/1, the efficiency may be

i r
deteriorated by lowering of the reaction rate, on the othe
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Wien the ratio is smaller than 2/1, the efficiency may
Plo/Jdeo@t/00B&ERd by | owering of the reaction rate, on

the other material thereof, the cunene can
PCT/ JP2004/ 013588 6 hand, when the ratio is |arger

than 50/ 1, large energy in tthe recycling step is

requi red because the anount of propylene to be

recycl ed becones bigger. Since a m xture of unreacted
propyl ene, propylene oxide 5 and cunyl alcohol as a )
reaction mi re taiNgdydp then BPELi,dakinge SARGLIy -0
W‘iac‘?ganp?{&%y?gr?éosgsgepar at ed, subsequently a6 lene
i quid_contai ning, pL QRYANR DY egauardttepiourst e5RHOPY
F§e§ﬁﬁyggtr%rgé?’g%%epar% on. A liquid containing cunyl

| cpho | 80, behRekes isrfbs a raw material, cunyl
g?cggo%e %%%g%ﬁtained in the raw material is converted i de
i Nt 063 rJELWL Sturenss Wideact édaimeb vl efenPEIPY LN OX2
dehydration catalyst, and the concentration of . in the
gﬁawhﬁgq Qticdnd D dhe remetimemixtesechbsitPBEREGe

to 10,000 ppm by weight, preferably O to 5 oogaQ@@
%ﬁomitﬂﬁi&y epabyi ngreEs {8 @sPRPPYS SRR & | DRPS '
ectification can nmake the propyl ene oxide a 1
bRt E by AL d [RonkRvRLPEBECP R Fe,g¥1de and cumy
rectification can be easily carried.qut QREM ¥ng cumyl
d&bmﬂdmia@ubt%ﬁtﬁﬂ&ﬁFGHaE&%ﬁquggﬁﬂ%ﬁaggﬁa ng cumy
theoretical plate nunber of a reg

e ! -
adehandobha ineghexs %&um?%r%dé% bl 201 CQUUA alcoho

above,
B R G
q%&%ﬁ;ﬁéggrgkgpwiéhi3099§§E®d3éihﬁ@ﬁa as andelgrdration
catalyst, and the concentration of propylene oxide in the
raw material is controlled to 0 to 10,000 ppm by weight,
preferably ¢ to 5,000 ppm by weight by applying the present
invention. Rectification can make the propylene oxide
concentration within the above-range, and the rectification
can be easily carried out by properly determining
rectification conditions such as a theoretical plate number
of a rectification column used and the like.

As mentioned above, a -methylstyrene 1s obtained by
dehydration of cumyl alcohol in the dehydration step, and,
in this dehydration step, it is possible to use, as an inert
gas, hydrogen to pe used in the next hydrogenation step.

As the hydrogenation catalyst used in the hydrogenation
step, a catalyst containing a metal of Group 10 or 11 of

the Periodic Table, can be 1isted. Specifically. nickel,

palladium, platinum and copper are 1isted, and among these,
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gas, hydrogen to be used in the next hydrogenation
PEITEPP2P84/0R858% dr ogenati on catal yst used in the

hydrogenation 25 step, a catal yst containing a netal
of Group 10 or 11 of the Pen}odic Tabl e, can be

listed. Specifically, nickel,” palladium platinum and
copper are listed, and anong these, PCT/JP2004/013588

7 pal |l adium and copper are preferable from vi ewpoints

of suppression of hydrogenation of the aromatic r[ng

ég% hi.gh gﬂ%c%{kggppggéb§ggtéfanlgsfrbmﬂwkﬁﬂpoln s of

eIV S copper, copper - chroni um copper-;incfwad nigh

copper -.chraom | S LPPPRIo i the Brondpie- BLRH

%ﬂﬁBFﬁggﬁPﬁgb%gh§ggﬁﬁadiun}based catal'yst includes

galai?di#f{b%' \WF gk s e @t yet dinidilozd e &IOPREA TunREREHROPPET -
n he Il g. These catal ysts can be used alone or in

ﬁggg’@r-l@l’ﬁ.‘iﬁﬂitﬁﬁ ef ebphlea -entrodi neapyest- gepmium-z1inc,
ydrogenation are as 10 follows: The hydr%genaéion is

Eggglelry_sciaudr;]@giheuﬁp?;t-cadmra;nangnda-t{?&h"y’r ?gr ne and
ydrogen with the hydrogenation _catalyst,.an .

phe 1hginagepas e ancas 045t etngdrdesy l?s%]q]u%‘?ﬁu?éy?'ﬁgl ina.

dehydration as described above, ter 15

bha iin a1 bhops el a @RS CRRP ARy HEYORAE| 3uR4.! Anese

catal yst. The reaction can be carr.ied { Nk@nlgisqui d
paaselyassngan b6l wERd R1an§a8TpRds e ih%iso?\l/lent

shoul d be substantially inert gaelamax syl are as
pr oduRre EeTRbles AHROTINED U5e oé"tsu%gslgl{r;ce tg)%i sting in

an a-net hyl styrene 20 solution to be used. For

cte12 o

®S:when a-nethylstyrene is a mxture with

cuneng, as, a;0roducty s dd 15 ARSI DY diriee out by contacting

a -methylstyrene and hydrogen with the hydrogenation
catalyst, and when the hydrogenation is carried out
subsequent to the dehydration as described above, water
generated in the dehydrationis also fed to the hydrogenation
catalyst. The reaction can be carried out in a liquid phase
using a solvent or a gas phase. The solvent should be
substantially inert to the reactants and products. The
solvent may be a substance existing in an @ -methylstyrene
solution to be used. For example, when O -methylstyrene is
a mixture with cumene as a product, it is possible to use
cumene as a substitute of the solvent without addinga solvent
in particular. Asotherusefulsolvents,therecanbelisted
alkanes (e.g. octane, decane, dodecane}, mono-cyclic
aromatic compounds (e.g. benzene, ethylbenzene, toluene)
and the like. The hydrogenation temperature is usually 0O

to 500C, and preferably 30 to 400TC . In usual, the pressure
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cunene as a substitute of the solvent w thout adding a
psal/yea004i0n3pddti cul ar. As other useful sol vents,
there can be listed alkanes (e.g. octane, decane,
dodecane), nono-cyclic 25 aromatic conpounds (e.qg.
benzene, ethyl benzene, tolueﬁ%) and the like. The
hydr ogenation tenperature is usually 0O to 500 C,
preferably 30 to 4000 . In usual, the pressure

PCT/ JP2004/ 013588 8 i s advantageously 100 to 10, 000
kPa. The above- c{hhed dehydys iepaand hydrogenation
%%nadﬁen£&v§ﬁ¥5§§%u£?§ ggndudted by a conti nuous s

met hod usi A calAlysh aentyheaitdon endbiidaapeation can
As a%ggthg%eugga or a cogtinuous met hod, thoqth 4 using
there. a | phathfahead@my andcosoiheoms method u
?%a%ﬁgP?iﬁﬁ}igﬁgiatic reactor is preferred because a
thgakgﬁ&@qwgﬂ FRECEQEm oquid eiixedebede RS hgpactor use
#efbvar ~ 1n a case of the adiabatic reactor, the icreactor
gSQT%eé@h%%uJu%/ﬁé ghitl, ht o ugh dde s arpar 8gdAPaT1C *

ecause the dehydration 10 of cunyl alcohol is a
gndol betHes iARadartonndhomdirbabifcFeASHAT &
t he hydrogenati on of ca-nethylstyrene is an . heat
Sxokheyarithe caod t barmahe TRERFARITARIHFE 82 Apfice Tor nea

progress of the reaction. The outlet t er r t
bem@vasl hilghercaseawt the @ﬁ%é?%téﬁgﬁgﬁ?;%—“ ghi @emPﬁga ure

‘because

generatod hesl ALl {f 12 i d APt S Totyaracion
1 are selected so

ogacinart abapbed de 4% ThAF LAY aRRSeLoRcand, o the

t he reaction ressure .i RL £8L3loh B30 d Omethylstyrene is

P,tdmlih?%er?:f%%et@ﬁ%el?g?urg g‘ i's too |ow or the

25 hd Snd ST U ot e Itorfiiileeaed rises with progress

of the reaction. The outlet temperature becomes higher than

and

Eneﬁeferred

the inlet temperature becauseé the generated heat quantity
is larger in total.

The reaction temperature and pressure are selected so
that water in the solution is not condensed. The reaction
temperature 1s preferably 150 to 300C, and the reaction
pressure is preferably 100 to 2,000kPa. When the temperature
is too low or the pressure is too high, water is condensed
leading to deterioration of the performance of the
hydrogenation catalyst. Further, when the pressure is too
high, it is also disadvantageous in the reaction equilibrium
of dehydration. When the temperature is too high or the
pressure is too low, it may become disadvantageous because
the catalyst life is shortened by howling or the like caused
by much generation of the gas phase part.

Hydrogen can be supplied from any one of inlets of a
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| eading to deterioration of the performance of the

PleyridBgenaOildmd&at al yst. Further, when the pressure is
too high, it is also disadvantageous in the reaction
equi librium of dehydration. When the tenperature is

too high or the 25 pressure i% too low, it may becone
di sadvant ageous because the catalyst life is

shortened by howing or the |like caused by mnuch
generation of the gas phase part. Hydrogen can be

‘%ﬂgg‘#}%{%?lf -rl'lorgaatnEYlfQ'@ Rbninlagics 0f1etPCIEIB200AI0IGSB8LioN

at'i'on catal yst zone and inlets of a

dydipggpat b o¢akakysedzbed obaztioxedrsed i decpgeferable
and 1T is preferable to supply fromthe inlet ofab]:he zone
p@rwp?woarw alhgstirdote obfthecdehydgapd®n Sa%HTYTH
view of the activity of the 5 dehydration Cat%f%f&y of the
Jhathes £ ixagbrbedt reacsPrnditervigy officd ﬁiﬁ%ﬁg

dehydration is pronoted brj ngi ng. i t apt r
esh¥dsadd off q@@%@éﬁ-i %‘Fe Ja%hygagf)?g%aztggiﬁaﬁg e
equi_l i bri um dehydrat.io I §i00 JdmifSed b ef Dfiging into
hF@ﬁuEGHV§P§FHH%%dﬂe%%ggggg¥§égse??gttivé?Jafonpargd a
to 10 ab Y& QBRTro JERAUDR tRé alelgpdeadtion zone an
?ﬂ@sﬁgﬁl&d%g{l%gcn&f%gp(g%sed ? rough the hydrogenation
Gﬁ&%@ti,lﬂﬁxiémpaéﬁ&alz%ﬁicbrormmersam okt therefore,
W tho particularly setting up an apparatus_ for ed to
HALEr JoeiEeéien deschidert bhbned Behy SPMRRE

15 I evel not condensing water. Further, unreacted
bpdeoagen of ropdregedut | et of the reactor can be

operBosan maaerdpreraiP il e dhTREYIAN 1 passed
%%%%&gﬁgﬁe%%ﬁggggﬁaﬂfbﬂéaegi?éﬂﬁiEQSpossibletooperate
at low cost without particularly setting up an apparatus
for water removal as described above, by operating at the
level not condensing water. Further, unreacted hydrogen
from the outlet of the reactor can be recycled and used after
a gas-liquid separation operation. Furthermore, at the time
of the gas-liquid separation operation, it is possible to
separatewatergeneratedinthedehydrationfromthereaction
mixture. A part of the obtained reaction mixture (mainly
cumene) can be recycled to the inlet of the reactor for use.
The amount of the dehydration catalyst may be an amount
so that cumyl alcohol is sufficiently converted, and the
conversion of cumyl alcohol is preferably 90% or more. The
amount of the hydrogenation catalyst may be an amount so
that €@ -methylstyrene 1is sufficiently converted, and the
conversion of ¢ -methylstyrene is preferably 98% or more.

Considering from a viewpoint of cost, the dehydration

and hydrogenation catalysts are preferably packed in one
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separate water generated in the dehydration fromthe
FERJIP20A420 3ABRt ure. A part of the obtained reaction
m xture (mainly cumene) can be recycled to the inlet
of the reactor for use. The _anount of the dehydration
catal yst may be an anount so lthat cunyl al cohol is
sufficiently converted, and the conversion of cunyl

al cohol is preferably 90% or nore. The 25 anmount of

t he hydrogenation catal yst may be an anount so that

a- met hyl st.yrene, i ffi ] I Veklaetomnd t he
’E‘Bﬁggf%i Svr?'tol%o"g‘-: n’g?a'ylgfstn)@rlﬁ iygggraef erably 98% or

nor e. i der. £ Q8L 8rVinBYPBEeNpadft ianisined hitnto several
dehy&F5$%%%cgﬁdhﬁgdéogenafionwgataFysts are preferably

pagked J 0, ane PEILIRADY/HSESE 18 beactmariithoned, the

uasing nmultit stage reactor. Inside of the reactor may
gghgggagiémegatagqgﬁﬂ&ﬁéﬂhy@fdgeﬂﬂtﬂnn Skbalyss may be
reaCtor 1's not partitioned, the dehydration catalyst .

8¢ mdrP st A@Be@abalyS b timr v Thbsedeay kerRaEtdgloned
each other or those may be partitioned wth an inert

pack nth MMPLbacketg. t he present invention is

explained in nore detail 10 by Exanples. Exanple 1 A
cunene solution (containing O ppm by wei ght of

propyl ene oxide) containing 25% by wei ght of cunyl
al cohol and hydr ogen mereﬁ%ﬁﬂR&Fthrough a fixed bed

5 NaxE - oFhe EXS HPRGARRE L o0o! RApH I ALPEE LR AT detall
respectively. In addition, LHSV(Liquid
by Examples.
Example 1

Acumenesolution(containingOppmbyweightofpropylene
oxide) containing 25% by weight of cumyl alcohol and hydrogen
were passed through a fixed bed flow reactor in which
activated alumina was packed, at a rate of 1.6g/minute and
105 Ncc/minute, respectively. In addition, LHSV(Liquid
Hourly Space Velocity) was 9 h'!, the pressure was 1.0 MPaG,
and the temperature was 200°C. The dehydration gonversion
of cumyl alcohol in the obtained reaction mixture was 97%.
Example 2

Tt was carried out in the same manner as in Example

1 except that a cumene solution {(containing 110 ppm by weight
ofpropyleneoxide)containing25%byumightofcumylalcohol
was used. The dehydration conversion of cumyl alcohol in
the obtained reaction mixture was 97%.
Example 3

1t was carried out in the same manner as in Example 1
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Hourly Space Velocity) was 9 h-1, the pressure was 1.0
PIFAEP 20046/@ 18h&8 t enper at ure was 2000C The dehydrati on
conversion of cunyl alcohol in the obtained reaction
m xture was 97% 20 Exanpl e It was carried out in
the sane manner as in Exanpl él 1 except that a cunene
solution (containing 110 ppm by wei ght of propyl ene
oxi de) containing 25% by wei ght of cunyl al cohol was
used. The dehydration conversion of cunyl al cohol _ign ot
25 th bt ai n react.i ' @ asL 1Py 12G0pipm BY|We1d
%‘éeggr q?%g ao% m|a(r;11‘léét %gqg;#edﬁngnner as in Exarrﬁrjl e 11 Leohol
PCT/ JP2004 SXGEI 1 4 § 315 Bbguwnehgh S GIfUEHBY - 2
? Qﬁoﬁ%{égjf%%%#oby wei gh? of propyl ene oxi deii _
cogtggﬁhng 25% Revpishti6h compleraiouhof mYyseyconol 1n
by ehydr at'i on conversion of cunyl alcohol in the
@Eab%ec%ir@@&tfgacﬁ&bhurnﬁ.MrQG%iSS 98Gwpar ati ve

anple 1 It was carried out in the sane manner as in
EXArRE thvE&xgrampllleatl a cumene sol ution (containing
12500 ppm by wei ght of propyl ene oxide) containin
25% bt Wed ghtaptiednplitalicoidle samRe pexnpgs ib

dehydration conversion of cunyl alcohoJ i ight
elicaipte dhasas Cuore me SOMUE ARy {sont aaaRs A2ald bBR by welg
APPLI CABI LI TY According to the ent . ' 1 alcohol
bifep 2o pF elvee opr’td@i)d‘é‘é{n‘éabP&E‘@sggg}ry BF&%&?{%%“‘Y asee
a-met hyl styrene, which 15 can_attaj.n..ef{icigni-hyalic®hol in
wars arsedn Bhecgeydnalor PV tg%lgborgé ¥

the obtained reaction mixture was 68%.

ﬂxample 1

INDUSTRIAL APPLICABILITY

According to the present invention, there can be
provided a process for producing ¢ -methylstyrene, which
can attain efficiently high conversion of cumyl alcohol at

low cost.
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PCT/ JP2004/ 013588 12 CLAIMS 1. A process for producing
rPaTnERhyd4s0ysEAte, which conprises dehydrating cunyl

al cohol in the presence of 5 activated al um na
wherein a concentration of propylene oxide in a raw
mat eri al containing cunyl alt®hol is 0 to 10,000 ppm
by weight. 2. The process according to claimi,
wherein the concentration of propylene oxide is 0 to
5, 000 ppm by weight. 10 3. A process for producing
propyl ene oxide, which cogpiifgs the follow ng steps:
oxi dation step: a step of obtaining cunene

hydr oper oxi de by oxi di zi ng cunmene; epoxi dation step:
a step of obtaining propyl ene oxide 15 and cunyl

al cohol b | ngogu 3 Ppar-ané ey bst greae , iwhich
gkiaaéf3§5%é Bo f EEB%&B& ®p i

t he 'on step wth propyl ene; dehydration step: a

ste bt:aiy dich @1 A8t Bugly Eneoh by dehgbeatingpence of
%ﬁﬁéﬁgéFgoE%FHg tai%g% in the epoxidation step in the

%tgf@gfgdﬁal%ndﬁ{a/grﬁhé@@i@ataalcymlc‘-eahuaZ@on of propylene
ydr ogenation step: a step of hydrogenating a 1 is 0 to
SPEEOY LAt W 808y inva t&eiplesendaiofing hgUPEdeAICGOHPL 9
catalyst to convert into cunene and recycling said

L0806 boni ey weidhti.on step, wherein the dehydration
step conprises the process of 25 claim 1. .
pz.nghe procesg according to claim 1, wherein the

concentration of propylene oxide is 0 to 5,000 ppm by weight.

3. A process for producing propylene oxide, which
comprises the following steps:

oxidation step: a step of obtaining cumene hydroperoxide
by oxidizing cumene;

epoxidation step: a step of obtaining propylene oxide
and cumyl alcohol by reacting cumene hydroperoxide obtained
in the oxidation step with propyliene;

dehydration step: a step of obtaining a -methylstyrene
by dehydrating cumyl alcohol obtained in the epoxidation
step in the presence of a dehydration catalyst: and

hydrogenation step: a step of hydrogenating ¢
-methylstyrene in the presence of a hydrogenation catalyst
to convert into cumene and recycling said cumene to the
oxidation step,

wherein the dehydration step comprises the process of

claim 1.



